INTRODUCTION
As an important component of persistent organic pollutants (POPs), organochlorine pesticides (OCPs) in the environment has prompted continued studies aimed at evaluating environmental quality for wildlife and humans, although most of these compounds are no longer in use [1] . Therefore, the investigation of distribution of OCPs in sediments can provide a valuable record of contamination in the river or estuarine environments.
Quanzhou Bay is located in the middle of the long coastal line and between Minjiang River Estuary and Xiamen sea of Fujian province, southeast China which lies between 24°37′-24°58′N latitude and 118°38′-118°52′E longitude. Receiving agricultural and industrial effluents, this bay are undergoing a potential environmental problem, especially pesticides pollution.
Information on organochlorine concentrations in sediments from Minjiang River Estuary, Jiulong River Estuary and Xiamen sea of Fujian province, southeast China, have been documented [2] [3] [4] [5] . However little information is available for such OCPs contamination in Quanzhou Bay. Only when the levels of pollutants have been determined, can the environmental quality and the impact of previous usage of OCPs in the agricultural and industrial sectors can be fully assessed. Consequently, to study the distribution and behavior of OCPs in this estuarine system is critical to both pollutant control and management of Quanzhou Bay.
II. MATERIALS AND METHODS

A. Study Area and Sampling
Field works were conducted from July 2004 to January 2005. Twelve stations (S01-S12) were selected along Quanzhou Bay from northwest to southeast and a Global Position System (GPS) was used to locate the actual sampling sites.
Sediments were collected with a gravity drill (KC Denmark) and divided into the surface sediments (0~2cm) and subsurface sediments (2~10cm). Samples were then sealed in Ziploc bags, kept in a box with ice and were transported to the laboratory and stored at -20°C until analysis.
B. Analysis Methods
Dichloromethane (DCM) was used to rinse glassware prior to use. Reagents were used including DCM, hexane and acetone which were all of HPLC grade. Nineteen different pesticides contained in a standard mixture are α-HCH, β-HCH, δ-HCH, γ-HCH, heptachlor, aldrin, heptachlor epoxide, cis-chlordane, α-endosulfan, trans-chlordane, p,p'-DDE, dieldrin, endrin, β-endosulfan, o,p'-DDT, p,p'-DDD, En, endosulfan and p,p'-DDT (ULTRA Scientific (U.S.)). They were used in the concentration confirm of samples. The pretreatment followed a USEPA SW-8080A method [6] . Sediment samples were freeze-dried, crushed and 10g were wrapped with pre-cleaned filter paper. Then, the sediment samples were extracted with Soxhlet apparatus in an water bath at about 48°C for 24 hours using 200mL DCM as a solvent. The solvent was concentrated to 5mL by rotary-evaporation and passed through a mixture of silica gel and alumina gel (2/1,V/V) for purification. A HP6890 gas chromatogram equipped with a 63Ni electron capture detector (ECD) was employed for the analysis. HP-5 capillary column (30m×0.32mm I.D. with 0.25μm film thickness) was used for separation. Data were processed by a HP Chemstation and the residue levels of OCPs were quantitatively determined by the internal standard method using peak area.
All data were subjected to strict quality control procedures, including the analysis of procedural blank and 100ng/mL standard mixture with each set of analyzed samples. The reproducibility was higher than 90% and relative standard deviation (RSD) was lower than 15% for a duplicate sample of every set of 5 samples.
III. RESULTS AND DISSCUSION
A. Concentrations of HCHs and DDTs
The data for concentration of HCHs and DDTs in sediments from Quanzhou Bay are listed in TableⅠ. The predominant species of HCHs and DDTs in Quanzhou Bay were β-HCH, o,p'-DDT and p,p'-DDT. In the surface sediments, the concentration of HCHs ranged from 0.10 to 3.08 ng/g-dw with a mean value of 0.82 ng/g-dw and the concentration of DDTs ranged from 3.53 to 34.88 ng/g-dw with a mean value of 14.14 ng/g-dw. In the subsurface sediments, the concentration of HCHs ranged from 0.10 to 3.59 ng/g-dw with a mean value of 0.92 ng/g-dw and the concentration of DDTs ranged from 1.56 to 50.69 ng/g-dw with a mean value of 14.43ng/g-dw. The residual level of DDTs is much higher than that of HCHs. A most likely explanation for the situation is their differences in degradation and physicochemical properties. Compared to DDTs, HCHs have higher water solubility, vapor pressure and biodegradability, and lower lipophilicity and particle affinity.
B. Spatial distribution of HCHs and DDTs
The distribution of OCPs in sediments is also influenced by many factors such as topography, hydrodynamic condition, and types of sediments [7] . Fig.1 shows the patterns of HCHs and DDTs in sediments from different sites. From S01 to S12 the concentration of HCHs in both surface and subsurface sediments shows a tendency to decrease and the residual level is highest at s01 (river mouth). This may be caused by input from Luoyang River. At S05, S06 and S07, there have a relatively higher concentration of HCHs in sediments and this may relate to the influence of topography. The location is a semi-closed Bay and this may lead to a great change in hydrodynamic conditions which result in a rapid deposition in this area. S08 and S09 are located in a narrow watercourse and this may increase the velocity of flow. It is difficult for the particles to deposit in this condition, so the concentration of HCHs at these two sites is relatively low. The concentrations of DDTs in both surface and subsurface sediments also show a similar trend as HCHs from northwest to southeast of the Bay. 
C. Comparison with other study areas and sediment quality assessment
To better understand the status quo of residual level of OCPs in the sediment from Quanzhou Bay, a comparison of OCPs concentrations from other sites was illustrated in Table  Ⅱ . It was found that HCHs is of the same level with those from most research areas listed. However they are lower than those sediments collected from Northern Coast (Vietnam) and Alibagh Coast (India). The elevated level of HCHs in these two sites may be caused by the continuous use of HCHs in these countries. DDTs is of the similar amount in all sites mentioned above. However, the mean concentration of DDTs in sediments from Pearl River Delta, Victoria Harbor, Alibagh Coast, Alexandria Harbor and Quanzhou Bay is relatively higher. It is suggested that DDTs should be used for a long Subsurface Sediment Surface Sediment time at these sites before DDTs was banned in most of these countries. Sediment quality was assessed by effects-range sediment quality guidelines (SQGs) [15] . Table Ⅲ gives the effects-range-low (ERL) and effects-range-median (ERM) val -ues for individual chemicals and the percentages of all samples in three ranges of chemical concentrations. The adverse biological effects are divided rarely ( ＜ ERL), occasionally (≥ERL and ＜ERM) and frequently (≥ERM).
For p,p'-DDE and p,p'-DDD, no samples were exceeded ERMs and over 71% samples were below ERLs, which suggests a low environmental risk. But for p,p'-DDT and DDTs, 29% and 4% of samples were in the probable effects-range ( ≥ ERMs) which reveals a middle-degree pollution existing in this Bay. So the environment of Quanzhou Bay needs more attention and a long-term monitoring. 
IV. CONCLUSION
The concentrations of HCHs in Quanzhou Bay are in the ranges of those from other estuaries. It is supposed that DDTs are higher than those from other estuaries. A general decreasing trend of these OCPs is found from the inner to outer sectors of the Quanzhou Bay. The topography, redox, hydrodynamic condition as well as other factors play an import role for the distribution and fate of OCPs. Sediment quality assessment by effects-range SQGs reveals a middle-degree pollution exists in this area. Further studies are indispensable to obtain a more profound understanding. A long-term monitoring program of OCPs and other contaminants should be established urgently in this region.
